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- ^^^Jj^^ available under the provisions of 37 CFR 1.1 36(a). In no event, however, may a reply be timely filed 
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5) D Claim(s) is/are allowed. 

6) [>3 Claim(s) 1-5,7-23.26 and 32-37 is/are rejected. 
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8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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application from the International Bureau (PCT Rule 1 7.2(a)). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 3-5, 14-15, 18 and 32 are rejected under 35 U.S.C. 102(e) as being anticipated 
by US Patent No. 6,165,854 to Wu. 

Regarding claim 1, Wu (figures 1-9) teaches a method for manufacturing a semiconductor 
device having a trench isolation region (10, 12, 14), the method comprising the steps of: 
forming a trench (8) in a semiconductor layer (2); 
forming a dielectric layer (14) that fills the trench (8); 

conducting a thermal treatment of the dielectric layer (14), wherein the thermal treatment 
is conducted at a temperature of 1 100° C; and 

forming a well (the source or drain region of the CMOS transistor) in the semiconductor 
layer (2), and conducting the thermal treatment of the dielectric layer (14) before forming the 
well in the semiconductor layer (2). 

Regarding claim 3, Wu teaches the temperature of the thermal treatment is 1 100°C 
(column 4, lines 26-38). 
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Regarding claim 4, Wu teaches the temperature of the thermal treatment is in the range of 
1050°Cto 1100°C. 

Regarding claim 5, Wu teaches the dielectric layer (14) is formed by a high density 
plasma chemical vapor deposition method (column 4, lines 26-30). 

Regarding claim 14, Wu (figures 1-9) teaches a method for manufacturing a 
semiconductor device having a trench isolation region (10, 12, 14), the method comprising: 

forming a trench (8) in a semiconductor layer (2); 

forming a dielectric layer (14) in the trench (8); and 

heating the dielectric layer (14) at a temperature of 1 100°; and 

forming a well (the source or drain region of the CMOS transistor) in the semiconductor 
layer (2) adjacent to the trench (8) after the heating the dielectric layer (14) at a temperature of 
1100°C. 

Regarding claim 15, Wu teaches a method further comprising: forming a trench oxide 
layer (10) on the sidewalls and bottom of the trench (8) prior to forming the dielectric layer (14) 
in the trench. 

Regarding claim 18, Wu teaches a method further comprising: forming at least one 
transistor (a CMOS transistor) adjacent to the trench isolation region, the at least one transistor 
being formed after heating the dielectric layer (14) at a temperature of 1 100 0 C. 

Regarding claim 32, Wu (figures 1-9) teaches a method for manufacturing a 
semiconductor device, comprising: 

providing a semiconductor layer (2); 

forming a plurality of trenches (8) in the semiconductor layer (2); 
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forming a thermal oxide layer (10) on the semiconductor surface in the trenches (8); 
depositing a dielectric layer (14) into the trenches (8) and filling the trenches (8) with the 
dielectric layer (14); 

thermally treating the dielectric layer (14) in the trenches at a temperature of 1 1 00 0 C; and 
after the thermally treating the dielectric layer (14) in the trenches (8), forming a well (the 
source or drain region of the CMOS transistor) region between adjacent trenches. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 2,13 and 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,165,854 to Wu. 

Regarding claim 2, Wu differs from the claimed invention by not showing the dielectric 
layer is formed with a film density of at least 2. 1 g/cm 3 . It would have been obvious to one 
having ordinary skill in the art at the time the invention was made for the dielectric layer is 
formed with a film density of at lest 2. 1 g/cm 3 , since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 13, Wu differs from the claimed invention by not showing the trench is 
formed with a trench width of no greater than 0.35 micrometer. It would have been obvious to 



Application/Control Number: 09/930,365 p age < 

Art Unit: 2811 

one having ordinary skill in the art at the time the invention was made for the trench is formed 
with a trench width of no greater than 0.35 micrometer, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 16, Wu teaches the trench oxide layer (10) is formed by oxidizing the 
sidewalls and bottom surface of the trench. Wu differs from the claimed invention by not 
showing the trench oxide layer is formed to have a thickness in the range of 10 nm to 100 nm. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the trench oxide layer is formed to have a thickness in the range of 10 nm to 100 nm, 
since it ahs been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable range involves only routine skill in the art. In re Aller, 105 
USPQ 233. 

Regarding claim 17, Wu differs from the claimed invention by not showing the heating of 
the dielectric layer is carried out for a time in the range of 20 minutes to 120 minutes at a 
temperature in the range of 1050°C to 1200°C. It would have been obvious to one having 
ordinary skill in the art at the time of the invention was made for the heating of the dielectric 
layer is carried out for a time in the range of 20 minutes to 120 minutes at a temperature in the 
range of 1050°C to 1200°C because it depends on the desired dielectric constant of the dielectric 
layer. 

5. Claims 1 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 5,950,090 to Chen et al. 
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Regarding claim 1, Chen et al. (figures 2 A - 2G) teach a method for manufacturing a 
semiconductor device having a trench isolation region (224), the method comprising the steps of: 
forming a trench (218) in a semiconductor layer (200); 
forming a dielectric layer (222) that fills the trench (218); 

conducting a thermal treatment of the dielectric layer (222), wherein the thermal treatment 
is conducted at a temperature of 1000° C; 

forming a well (228) in the semiconductor layer, and the thermal treatment is conducted 
before forming the well in the semiconductor layer. 

Chen et al. teach conducting a thermal treatment of the dielectric layer (222) at a 
temperature of 1000° C. Chen et al. differ from the claimed invention by not showing the 
thermal treatment of the dielectric layer is conducted at a temperature of at least 1050° C. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the thermal treatment of the dielectric layer is conducted at a temperature of at least 
1050° C because it depends on the desired dielectric constant of the dielectric layer. 

Regarding claim 7, Chen et al. teach the trench (216, 218) includes sidewall surfaces and 
a bottom surface, the method further comprising of thermally oxidizing the sidewall surfaces and 
the bottom surface of the trench to form a thermal oxide layer (220) thereon (column 5, lines 7- 
10), wherein the dielectric layer (222) is formed in direct contact with the thermal oxide layer 
(220). 

Regarding claim 8, Chen et al. teach thermally oxidizing the sidewall surfaces and the 
bottom surface of the trench (column 5, lines 7-10). Chen et al. differ from the claimed 
invention by not showing thermally oxidizing the sidewall surfaces and the bottom surface of the 
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trench is carried out at a temperature in the range of at 700° C to 1 1 50° C. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for thermally 
oxidizing the sidewall surfaces and the bottom surface of the trench at a temperature in the range 
of at 700° C to 1 150° C because it depends of the desired dielectric constant of the dielectric 
layer. 

Regarding claim 9, Chen et al. teach thermally oxidizing the sidewall surfaces and the 
bottom surface of the trench (column 5 5 lines 7-10). Chen et al. differ from the claimed 
invention by not showing thermally oxidizing the sidewall surfaces and the bottom surface of the 
trench is carried out at a temperature in the range of at 950° C to 1 1 50° C. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for thermally 
oxidizing the sidewall surfaces and the bottom surface of the trench at a temperature in the range 
of at 950° C to 1 1 50° C because it depends of the desired dielectric constant of the dielectric 
layer. 

Regarding claim 10, Chen et al. teach thermally oxidizing the sidewall surfaces and the 
bottom surface yields an oxidation layer (220) having a thickness in the range of 20nm to 90nm 
(column 5, lines 7-10). 

6. Claims 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 6,165,854 to Wu as applied to claim 1 above, and further in view of US Patent No. 
6,087,243 to Wang. 

Regarding claim 1 1 , Wu differs from the claimed invention by not showing the 
semiconductor layer comprises an epitaxial growth layer formed on a semiconductor substrate. 
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However, Wang (figures 1 A - 1H) teaches the semiconductor substrate comprises an epitaxial 
growth layer (11) formed on a semiconductor substrate (10). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to incorporate 
an epitaxial layer of Wang into the substrate taught by Wu because it depends on the electrical 
characteristic of device. 

Regarding claim 12, Wu and Wang differ form the claimed invention by not showing the 
epitaxial growth layer has a thickness of at least 2 micrometer. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made for the epitaxial growth 
layer has a thickness of at least 2 micrometer, since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). 

7. Claims 19 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 5,950,090 to Chen et al. 

Regarding claim 19, Chen et al. (figures 2A-2G) teach a method for manufacturing a 
semiconductor device including a trench isolation region, the method comprising: 

forming a first layer (210) on a semiconductor substrate (200); 

forming a polishing stopper layer (214) above the first layer (210); 

forming at least one trench (218) by etching the first layer (210) while using the polishing 
stopper layer (214) as a mask; 

forming a dielectric layer (222) in and above the trench; and 

planarizing the dielectric layer (222) using the polishing stopper layer (214) as a stopper; 
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heating the dielectric layer (222) to a temperature of 1 000° C; 

after heating the dielectric layer (222) to a temperature about 1000° C, forming a well 
(228) in the semiconductor substrate (200) adjacent to the trench (218). 

Chen et al. teach heating the dielectric layer (222) to a temperature about 1000° C. Chen 
et al differ from the claimed invention by not showing heating the dielectric layer to a 
temperature of at least 1050° C. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made for heating the dielectric layer to a temperature of at least 
1 050° C because it depends on the desired dielectric constant of the dielectric layer. 

Regarding claim 2 1, Chen et al. teach removing a portion of the polishing stopper layer 
(214) after planarizing the dielectric layer (222). 

8. Claims 19, 20, 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent No. 5,950,090 to Chen et al. in view of US Patent No. 6,087,243 to Wang. 

Regarding claims 19 and 20, Chen et al. (figures 2A-2G) teach a method for 
manufacturing a semiconductor device including a trench isolation region, the method 
comprising: 

forming a polishing stopper layer (214) above the substrate (200); 

forming at least one trench (218) by etching the first layer (210) while using the polishing 
stopper layer (214) as a mask; 

forming a dielectric layer (222) in and above the trench; and 

planarizing the dielectric layer (222) using the polishing stopper layer (214) as a stopper; 
heating the dielectric layer (222) to a temperature of 1000° C; 
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after heating the dielectric layer (222) to a temperature about 1000° C, forming a well 
(228) in the semiconductor substrate (200) adjacent to the trench (218). 

Chen et al. teach heating the dielectric layer (222) to a temperature about 1000° C. Chen 
et al. differ from the claimed invention by not showing heating the dielectric layer to a 
temperature of at least 1050° C. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made for heating the dielectric layer to a temperature of at least 
1050° C because it depends on the desired dielectric constant of the dielectric layer. 

Chen et al. differ from the claimed invention by not showing the first layer comprises an 
epitaxial growth layer. However, Wang (figures 1 A - 1H) teaches the semiconductor substrate 
comprises an epitaxial growth layer (11) formed on a semiconductor substrate (10). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate an epitaxial layer of Wang into the substrate taught by Wu because it 
depends on the electrical characteristic of device. 

Regarding claim 22, the combined method teaches oxidizing at least a portion of the first 
layer in the at least one trench prior to forming the dielectric layer in and above the trench. 

Regarding claim 23, the combined method teaches forming a pad layer between the first 
layer and the polishing stopper layer. 

9. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
5,950,090 to Chen et al. as applied to claim 19 above, and further in view of US Patent No. 
6,165,854 to Wu. 
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Regarding claim 26, Chen et al. differ from the claimed invention by not showing the 
dielectric layer is formed using high density plasma chemical vapor deposition. However, Wu 
teaches the dielectric layer (14) is formed using high density plasma chemical vapor deposition 
(column 4, lines 28-31). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to incorporate the high density plasma chemical vapor 
deposited dielectric layer of Wu into the method taught by Chen et al. because it improves the 
dielectric property of the dielectric layer. 

10. Claims 32-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 5,950,090 to Chen et al. 

Regarding claim 32, Chen et al. teach a method for manufacturing a semiconductor 
device, comprising: 

providing a semiconductor layer (200); 

forming a plurality of trenches (216, 218) in the semiconductor layer (200); 

forming a thermal oxide layer (220) on the semiconductor surface in the trenches (216, 

218); 

depositing a dielectric layer (222) into the trenches (216, 218) and filling the trenches 
(216, 218) with the dielectric layer (222); 

thermally treating the dielectric layer (14) in the trenches at a temperature about 1000 0 C; 

and 

after the thermally treating the dielectric layer (222) in the trenches (216, 218), forming a 
well (228) region between adjacent trenches (216, 218). 
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Chen et al. differ from the claimed invention by not showing thermally treating the 
dielectric layer in the trenches at a temperature of at least 1050 0 C. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made for thermally treating 
the dielectric layer at a temperature of at least 1050 0 C because it depends on the desired 
dielectric constant of the dielectric layer. 

Regarding claim 33, Chen et al. teach the dielectric layer (222) is formed in direct contact 
f with the thermal oxide layer (220) in the trenches (216, 218). 

Regarding claim 34, Chen et al. differ from the claimed invention by not showing the 
dielectric layer is formed with a film density of at lest 2.1 g/cm 3 . It would have been obvious to 
one having ordinary skill in the art at the time the invention was made for the dielectric layer is 
formed with a film density of at lest 2.1 g/cm , since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

11. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
5,950,090 to Chen et al. as applied to claim 34 above, and further in view of US Patent No. 
6,165,854 to Wu. 

Regarding claim 35, Chen et al. differ from the claimed invention by not showing the 
dielectric layer is formed using high density plasma chemical vapor deposition. However, Wu 
teaches the dielectric layer (14) is formed using high density plasma chemical vapor deposition 
(column 4, lines 28-31). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to incorporate the high density plasma chemical vapor 
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deposited dielectric layer of Wu into the method taught by Chen et al. because it improves the 
dielectric property of the dielectric layer. 



12. Claims 36-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et al. 
and Wu as applied to claim 35 above, and further in view of US Patent No. 6,087,243 to Wang. 

Regarding claim 36, Chen et al. and Wu differ from the claimed invention by not showing 
the semiconductor layer comprises an epitaxial growth layer formed on a semiconductor 
substrate. However, Wang (figures 1 A - 1H) teaches the semiconductor substrate comprises an 
epitaxial growth layer (11) formed on a semiconductor substrate (10). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate an epitaxial layer of Wang into the substrate taught by Chen et al. and Wu because it 
depends on the electrical characteristic of device. 

Regarding claim 37, Chen et al., Wu and Wang differ form the claimed invention by not 
showing a method, wherein the epitaxial growth layer has a thickness of at least 2 micrometer. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the epitaxial growth layer has a thickness of at least 2 micrometer, since it has been . 
held that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 



Allowable Subject Matter 
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Claims 24-25 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Response to Arguments 

Applicant's arguments with respect to claims 1-5, 7-23 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 703-305-3826. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 703-308-2772. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7722 for regular 
communications and 703-308-7722 for After Final communications. 



Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 

March 10, 2003 p,; • j - ; ; - : 




